Impaired L-arginine uptake but not arginase contributes to endothelial dysfunction in rats with chronic kidney disease.
Reduced nitric oxide bioavailability contributes to increased cardiovascular disease risk in patients with chronic kidney disease (CKD). Arginase has been implicated as a potential therapeutic target to treat vascular dysfunction by improving substrate availability for endothelial nitric oxide synthase. The purpose of this study was to determine if arginase contributes to endothelial dysfunction in the 5/6 ablation infarction (AI) rat model of CKD. Endothelium-dependent relaxation of aortic rings to acetylcholine was significantly impaired in AI animals versus sham after 8 weeks and was not improved by arginase inhibition (S-(2-Boronoethyl)-L-cysteine hydrochloride) alone or in combination with L-arginine. Additionally, scavenging of superoxide (Tempol, Tempol + L-arginine, Tempol + L-arginine + S-(2-Boronoethyl)-L-cysteine hydrochloride) was not effective, suggesting that a mechanism independent of oxidative stress contributes to endothelium-dependent relaxation in moderate to severe CKD. Aortic uptake of radiolabeled L-arginine was attenuated in AI animals and was associated with a reduced expression of the L-arginine transporter CAT-1. These data suggest that arginase does not contribute to endothelial dysfunction in CKD; however, impaired L-arginine transport may play an important role in diminishing substrate availability for nitric oxide production leading to endothelial dysfunction.